Abstract. Education plays an important role in improving Chinese rural laborers' non-farm incomes. However, several analyses have shown that the returns on schooling are very low in the western region, which could have a negative influence on improving farmers' incomes and the even development of the national economy. No previous research has addressed this question. This paper is based on large samples from a rural household survey, using Mincer income model to estimate the schooling return. The results showed the following: The Mincer schooling returns were estimated to range from 2.7 to 3.9% using parametric methods. This result is lower than that in most recent studies.
Introduction
Education plays an important role in improving rural laborers' non-farm incomes. Rural laborers can gain skills and opportunities through education. Many researchers have analyzed the returns on schooling and found that it was effective in improving non-farm incomes. Yao and Zhang (2004) estimated that schooling among the rural Chinese had a 4% return; the percentage was about 6.3% in Brauw and Rozelle's（2006）research; it was 7.5% according to the research conducted by the Han and Guo (2007); and it was 5.3-6.8% in Wang and Cai's (2008) research.
However, in the rural areas of the west, the level of schooling returns is very low due to the underdeveloped economy and the condition of the education system. This will seriously threaten Chinese economic development. Cao et al. (2009) concluded that the schooling return in the northwest area was 1.1-5.5%; Li (2003) analyzed the eastern, central, and western rural schooling returns separately and found that the schooling returns of secondary education and vocational education in the western area were 7% and 13% lower than the levels in the eastern part of the country, respectively. This phenomenon will enlarge the regional gap in Chinese regional economic development and income level. According to data from the State Statistical Bureau, the difference between eastern and western rural income per capita has widened from 1386 RMB in 2005 to 3470 RMB in 2011 (taking the price level in 2005 as the base price), an increase of 150%.
The Data and Model
The data we used to analyze this issue were from a survey of rural laborers in the west of China (1) where y is the laborer's income, D is years of education, exp is years of experience, and ( ) However, they are closely correlated with the laborers' education and income, so that result is influenced by the biased estimator. Researchers have mainly used the proxy variables method, instrumental variables method, or Heckman two-step method to eliminate this bias (Li & Heckman, 2004) .
Returns on education
The results for the returns on education are presented in Table 1 . The estimates of the returns on education using OLS from the Mincer earnings model was 3.4%, meaning that the income of a laborer with one or more years of education would increase by 3.4%. The gender, experience, health, skill-training, cultivated land area, self-employment, and work region also had effects on non-farm income. However, the estimates by OLS always had an upward bias because of the individual's unobserved entophytes such as native ability (Wooldridge, 2003) . Thus, we used the instrumental variable method to estimate the returns on education to control for bias related to unobserved abilities; the result was a return of 2.7%. Additionally, to account for the self-selection bias introduced by workers' choosing education, we used the Heckman two-step method to estimate the returns on education. From the results of this model, it is clear that education affected laborers' participation in non-farm employment, even though the returns on education were reduced somewhat compared with the earnings model.
The returns on education in the western rural area were about 2.7-3.9% according to the three methods. These results show lower returns than the average value found in other studies of Chinese rural workers in recent years, likely due to the undeveloped regional economy and the lower educational levels in the western rural area.
Finally, we replaced the years of education with educational degree dummy variables in the earnings model. The results show that the returns on secondary education were 0.122 higher than those on secondary-level vocational education, indicating that secondary-level vocational education had a more beneficial effect on western rural laborers' non-farm incomes. 1 Heckman two-step method is based on the inverse mill ratio from a probit model to account for selection bias. The mathematical expression of the inverse mill ratio is
, where φ and Φ are the probability density and cumulative distribution of normal distribution, respectively, and Z is the independent variable of the selection model. Table 1 The results for returns on education estimated by various methods 
Variables

Conclusion
This paper provides a direct view of the effect of education on non-farm incomes in China's western rural area. We used the parametric method to estimate the returns on education and the P-S matching method to compare the treatment effects of secondary education and secondary-level vocational education while accounting for heterogeneity. The main conclusions of this paper are as follows: The returns on education in the western rural area range between 2.7% and 3.9% using various estimation methods in the Mincer earnings model. This result is lower than that found in most research on rural China, suggesting that education has less impact on human resources in western rural area mainly because of a shortage of educational quantity and quality.
Policy-related suggestions derived from this research are as follows: (1) Enhance investments in education in the western rural area. The government should pay attention to urban-rural integration in education and give political support to education in the western rural area, sending more excellent teachers there, designing a good rural school distribution, and relaxing the restrictions on moving from rural to urban places.
